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and speed of action of composite systems of automatic control. 
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errors of the steady- and transient states. 
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others. (pp. 3, 15). A theoretical analysis of composite sys- 
tems applicable to the stuiy of optimalizing control was made 
by the Academician V. 8. Kulebakin, B. N. Petrov, V. V. Petror, 
© M. Ulanoy and A. G. Ivakhnenko (pp. 3, 4). The euthor de- 
scribes the various types of optimalizing control systems and 
dliustrates them with exemples of controlled machinery and 
setups. The following were developed by Soviet specialists: 
Regulator of the rotation angle of waterwheel blades, an 
automatic device developed by V. A. Bogamolov, Candidate of 
Technical Sciences, and V. L. Benin at the Kher'kov Laboretory 
of the Institute of Electrical Engineering cf the Ukrainian 
Academy of Sciences (pp. 9-10); sutomatic operator for hydro- 
electric power stations, developed in 1947 by V. A. Bogomolov 
at the Khar'kov Laboratory of the Institute of Electrical 
Engineering of the Ukrainian Academy of Sciences; another 
version of this operator was developed by M. 

Engineer, and Yu. I. Popov (pp. 10-11). WN. Ye. 

determined the optimalizing characteristics for aireraft and 
obtained a proof of the existence of an optimum in the range 
of flight (pp..16-19). An output sampling controller was 
developed at the Laboratory of Automatic Control of the 
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(pp. 20-22) and examples of optimalizing control of this type are described: 
a device for measuring the efficiency of a steam boiler developed at the 
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author are based on regulation along the derivative from the actuating input 
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names of authors of ‘pasic text books and monographs on the. subject 
are given, namely: Voronov, A.A., Pateyev, A.V. Yegorov, KeVe, — 
Fel'dbaum, AAs, Meyerov, VM-,, and others (p. 45. Academie 
Kulebakin, VeSe, 18 mentioned (pp. 4; 290-293) a5, the one who 


the go called "invariance conditions” of the magnitude to, be 
Ge controlled can be créated, in which case the Sei gs eat ZL 
cor tdfarb, LeSe, (PP- 6, 406), Tsypkin, Ya.2. and Fo 

(p- 6), made 4mpartant contributions to the method of hartonic 

palance; ‘sypkin worked .on the elements of the theory of. dis- 

continuous control and .Solodovnikov, V.V., on statistical 

methods of allocating disturbances. In the text some research 


are given. These include: Tsypkin, YasZe,°(PP+ 23,. 163), pulse 
technique; Ostrogo, FP. P. (pp. 24-26), frequenc regulator; 
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of Meyerov, M.V. (pp. 311, 315, 318) and Turichin, A.M. (p.365) 
are discussed. The following institutes are enumerated as 
working on the development of relaxation feedbacks: Institute 
of: Electrical Engineering of the Academy of Sciences of the 
Ukra#itian SSR, All-Union Heat Engineering Institute, Institute 
of Automation of the Academy of Sciences, USSR, Moscow Power 
Engineering Institute;’and the Cefitral Laboratory of Automation 
of the Trust "Energoremont" (p. 389); “WEI (the All-Union Heat 
Engineering Institute) developed an electronic regulator of 
the 3 P-III type (pp. 403-406,407-409, 419); Institute of 
Electrical Engineering of the Academy of Sciences, Ukrainian 
SSR worked on the optimalizi control system of*the self- 
oscillating type (pp.. 424-429) and on the optimalizing control 
system of the output. aampiine type:.(pp. 431-433); Bulavitskty, 
Yu.M. and Maralin, G.Aé (p. Ese) developed a regulator of the’ ; 
efficiency of steam'bollers; the theory of optimalizing control 
was discussed in several works of. Tsypkin, Ya. Z., Gol'dfarb, 
L.S., Popov, Ye.P. and Ryabov, Ye.A., (p. 437). 
ere 1a a bibl logra hy of 43 entries, 31 of which are USSR 
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can be found in volume III of thé transactions 
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TITLE; Sel?-adjusting Cybernetic System, (Kibernetiehni ‘SY¥stemy 2). 
Samozminyuvanoyy uatavkoyy hastroykoyy ) 


PERIODICAL. Avtomat yica, 1958. No.g. (USSR) Pp. 30.47: 


_ ABSTRACT, This paper is one in a Series Concerned wit, cybernetic automatic 
sontro) systems; extremum (Peak-holding ) vontrol jg the subject of 


used ag equivalent in thig article, though this is, of Course, not. 


1D. x 
three~zone metallurgical furnace (for heating billets for rolling) ig 
*onsgidered, Fig.4, relates to three Possible Ways of controlling 


air Supply ig adjusted to the fue] supply by sccessively testing the 


varions Settings; Fig.6. a System for the Same purpose in Which’ a 
Card 1/2 Perturbation is Periodically applied to the temperature detector, 
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Self~adjusting Cybernetic Systems ,: BUV/102-58-2-1/10 


Fig.7. relates to the problems which extremal regulators which would 

, be based on differentiation may involve; in a) no derivative exista, 
in b) a stabilizing and not an extremal syaten is required, and only 
+) can be extreal (i.e. have a derivative which changes sign), 
Examples of stepping (discrete-action) extremal systems (models of) 
are considered in Figs. 8. & 9. (with or without tachometers | 
respectively). Fig.10. deals with systema in which an input 
modulation and a phase discriminator are used to detect the extremum. 
Other systems are more briefly reviewed. Combined systems (i.e. ones 
where both error and velocity feedback are used are then considered, 
including ones with nonlinear feedbacks not involving oscillation, . 
and certain others of lesser interest. The paper contains 12: figures 
and 6 references, all Soviet. i 
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SUBMITTED: February 19, 1958. _  Ae-Se. Ukrainian: S5R) 


1. Cybernetics-~Applications 2. Control systems~-Design 
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AUTHOR: Trakhnenko, OH. enko, A.G.) 
2 a? : 
TITLE 8 Basic Problems of the General Theery of Gybernetic 


Automatic Contro2 Systems. Part Te. (Osnovni: pytannys 
gagai'nol teorili “ibernetychnyzh system aytomat yohnogo 
uprariinsya- Chastyna 2)- 


PERTODIGAL: ATtomatika (Kyiv), 1958, Nr-3, pp.2-22. (USSR) | 


ted at the Conferense on Automation 
Institute: on the occasion of the 
x, #os f Revolution. eo 

All controi systems which have funetiona beyond those of 
simple stabilizers, program contreiiers and servo controls 
are termed cybernetic. This first article deals priefly 
with the elaasification of cyoerne tic gystems into three 
main types and 20 aubtypes. An example of this classifi- 
gation in terms of the theoretical sirouit.is considered 
(a servo in whinh che gain is varied as a c 
spectral density of the signal in the absence of noise: @ 
topic te te dealt with in detail in a Vater article): The. ~ 
Gard 1/4 input te she system ie that shown in Figels; the. spectral . 


ABSTRAGT: This paper was presen 
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density and autocorrelation funation are given in the i 
second display equation. The partiqular aystem sonsidered 
43 geen in vhe rest of the figurs; the lewer sets of | 
surves reiate the error to frequensy and amplitude. The 
forced component im the output resulting from a step input 
(assuming symmetrivel. amplification) 1a given at the foot 
of p.3. Prourier speries, Gad harmonisa)- The root-mean 
saquara free and forced errors are shen given in standard 
form. A particular example is then considered; the ; 
conditions for tha losus of minimum error are given at 
the foot of p.S; it is shown that the gain of a cybernetic 
syatem can exceed that specified by the atability conditions. 
Figs.2 and 3 show examples of such systems. The simplicity 
of error-actuated systems is peintec out. The next section 
deals with the astatic and static characteristics of a 
sombined extremal. system. Fig.4 compare 8 stabilising and 
extremal systems; analogies are drawn. Table 1 }ists the 
control laws, reguiator and yontrolied object, and static 
Card 2/4 equations fer the two types sf syatem; and Table 2 the 
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Systems. Part I. 


equations for the static characteriatics. The various. 
effects to be expected from altering the feedback to: the 
regulator amplifier and other parsmeters, as in correcting 
servos, are listed. The following seotions deal with 
feedback (linear and otherwise), error components and 
dynamic equations for systems with one or more inputs, 
with particular attention to extremal systems of seif- 
oscillating type (e.g. as in the structural diagram of 
Fig.5). The equations for this system of Fig.5 are given 
in Table 3. Systems using hunting are priefly considered 
(pp.14-15), followed by those using a search signal 
(general structure as of Fige7). Various methods of 
improving the accuracy of extremal systems are considered 
in the next two sections; the conditions for the methods 
to be independent (torthogonal!) are then briefly 
considered. ‘There are 8 figures, 3 tables and 13 references, 
Gard 3/4 of which 11 are Soviet, 1 German and 1 English. 
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AUTHOR: Ivakhnenko, 0.4, | — §OV/102-58-4-1/11 

TITLE: Fundamental Problemsin the: General sTheory “of 'Cybemnetic™ 
Automatic Control Systems (Part 2) 

PERIODICAL: Avtomatika, 1958, Nr 4, pp 1-18 (UkrS$R): - 

ABSTRACT: This part extends the treatment of the first part to 
systems in which noise 1s present at the input as well as 
the useful signal. Information theory methods are used 
to consider how. the stability against noise can be 
improved by altering the feedback loops in systems working 
with weak signals. - The classification of systems im 
detailed in the previous part is used, with cybernetic | 
extremal systems, The methods of improvement dealt with 
are 1) filtration, 2) deriving the autocorrelation 

function, 3) deriving the mutual correlation function, 

4) integration (storage), 9) phase-sensitive methods. 
The first is dealt with very briefly; Fig 2 illustrates 
one method used with a device that searches for the 
prightest part of the horizon. ‘The second (auto- 
correlation) is considered in relation to a radio receiver 
of input given by the first equation; the remarks are. 
only general. The temperature regulator of a furnace 

Card 1/3 dealt with in the first paper is now considered, but with 
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an autocorrelation system; linear and relay amplifiers 
are dealt with cursorily. The third (mutual 
correlation) is now considered in relation to the same 
objects as the second (Figs 5 and 6). Detailed study is 
made of the effects of harmonic noise. in such systems _ 
(Fig 7), and of the proper choice of modulating frequency 
from statistical criteria; an example of a servo is: |: 
dealt with. The methods presented at the Cranfield 
Conference are used, The fourth (integration) is mostly 
concerned with integration by finite steps (e.g. with 
relays); the furnace controlled by a stepping regulator 
is considered (Fig 9). ‘The phase-sensitive method is 
dealt with very briefly. The various methods are 
compared and figures of merit are assigned (filtration = 
= unity) in the table; the best (digital radar) relates 
to a system not yet in use. Some apparatus for the 


tual ul s i 
Card 2/3 mutual correlation method is in production in the USSR 
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There are 10 figures and 8 references, of which 5 are 
Card 3/3 Soviet, 1 is aatnan and 2 are translation from English. 
ASSOCIATION: Instytut elektrotekhniky AN URSR 
(Electro-technical Institute, Ac.Sc. UkrSsR) 


SUBMITTED: August 5, 1958 
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KHAYMOVICH, .Ye.HM., otv.red.3 GUL'KO, M.H., red.; ZASLAVSKIY, 5S.Sh., rede 
LOPATA, A,Ya., red; LYCH, N.M., reds; ORLIKOV, Hol., red; 
FAYNERMAN, I.D., reds; KHARAGORGIYEV, S.1., redo4 V retsenziro~ 
vanii i redaktirovanii prinimali uchastiye: GREBEN', 1.1.; 


ZAMANSKIY, S.M.; IVAKHNENKO, A.G.; MMSEZHNIKOV, V.L.; ‘MOSENKIS, 
M.G.; FARBER, a.Wos SX » MCSTy red. izd-va. 


(Mechanization and automation in the machinery industry] Mekha- 
nisateiia i avtomatizatsiia v mashinostroenii. Moskva, Gos. 
nauchno-tekhn.isd-vo mashinostroit.lit-ry, 1959. 286 p. 
(MIRA 12:8) 
1. Nauchno-tekhnicheakoye obshchestvo mashinostroitel'noy 
_ promyshlennosti. Kiyevskoye oblastnoye pravieniye. 
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(Technical cybernetics; systems of automatic control with 
adaptation of characteristics] Tekhnicheskaia kibernetika; 
sistsmy avtom ticheskogo upravienila sa prisposoblenienm kharak~ 
teristik. Kiev, Gos.izd-vo tekhn.lit-ry USSR, 1959. 421 p. 
(MIRA 13:1) 


(Automatic control) 
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KHOKHLOV, Alekaey Fedorovich; TVAKHNENKO, A,G., prof., doktor tekhn. wank, 
retsenzent; CHUMAKOV, N.M., kand.tokhn.nauk, red.} ALAVHERDOY, 


Ya.G., red.izd-va; SOKOLOVA, T.¥., tekhn.red.; MODEL', B,I., 
tekhn.red. ; 


[Theory and industrial use of automatic control systens] faoriia 
4 tekhnicheskoe primenenie avtomaticheskikh ustroistv. Moskva, 


ekhn,isd-vo mashinostrelit-ry, 1959+ 583 De 
* (MIRA 12:10) 
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AUTHOR: Ivakhne sGe ; ae , 

TITLE: The Main Problems of the General Theory of Cybernetic 
Automatic Control Systems (Part III) 


- PERIODICAL: Avtomatika, 1959, Nr 1, pp 39-51 (USSR) 


ABSTRACT: Reference is made to parts I and II for the general. 
approach; in this part the system is subject to noise 
and to a pulsed sign-variable signal. Fig 1 shows how 
the error of a servo may depend on the gain a and on 
the noise level (for four values of noise level). 
Fig 2,a shows an open-loop servo in which the unit Ky(p) 
has the function of reducing the noise error; Fig 2,b | 
shows a servo with feedback (the error is minimized by 
choosing Yo(p) suitably); and Fig 2,¢ shows a system in. 
which the two methods are combined to eliminate noise 
error and to minimize follow-up error. Fig 3 relates 
similarly to stabilizers. Fig 4 relates to cybernetic . 
servos and Fig 5 to cybernetic stabilizers; the function 
of the units KP is to adjust the gain of the various. 
amplifiers in accordance with the noise and error signals 
in order to minimize the final error (root-mean-square). 

Card 1/2 General rules applicable to the design of such systems 
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“he Main Problems of the General Theory of cybernetic Automatic 
Control Systems (Part III) 


are discussed in non-mathematical terms. The second half 
of the paper (pp £4-51) deals with an approximate method 
of selecting the best parameters for such systems, with 
especial reference to the star~follower shown in Fig 6. 
Fig 7 shows amplitude-phase curves for various values of 
the damping coefficient ¢j19}3 the second part of the 
figure illustrates the graphical method of finding the 
optimum values. Fig 8 illustrates a system in which the 
gain is adjusted in accordance with the noise level only; 
in Fig 9 the gain is also dependent on the brightness’ as 
well, The paper concludes with a very brief discussion 
of other methods of reducing the error. There are 

10 figures and 6 references, 5 of which are Soviet and 

1 English. : 


ASSOCIATION:Institut elektrotekhniki AN URSR (Institute of 
Electrical Engineering, Academy of Sciences UkrSSR) 
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MITLH: The Main Problems of the General Theory of Adaptive Automatic _ 
Control Systems (Part IV) — a a ee ae Cee 
PERIODICAL: Avtomatika, 1959, Nr 2, pp 1-16 (UlerSSR) cay 
ABSTRACT: . This last part of the set deals with combined (open-loop 
and closed-loop). extremal systems, The first section of the 
paper deals with the conditions of invariance for normal and. . 
‘cybernetic automatic systems, The conditions are presented 
in four forms; these forms are given on p 1 in relation: to 
the system whose. equation is given imnediately above, . Hach. . 
form is dealt with separately. The first is: of no practical 
value; the second is the strongest, and is discussed at’ length - 
in relation to real (nonlinear systems, especially those hav- 
ing two channels s0 designed that the error caused by one is 
exactly balanced by the error caused by the order, - The: con- 
ditions of invariance are Northogonal". to the stebility; con- | 
G@itions, The third form is expounded in the form presented 
py the original author who deduced the first three forns 
(Ref 2). The fourth form is a new one, first deduced by the 
author of the present paper, and has special application to 
systems of the type envisaged here, The table (p 6) compares 
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AUTHOR: Ivakhnenko, 0G. (Kyyiv) 


a eI EOS E . ‘ : 
MITLE: Connection Between the Non-Absolute Invariantness Condition and the 
Structural. Synthesis of High Fidelity Systema : 


PERIODICAL: | Avtomatika, 1960, Noo, pp 3-14 | . 
TEXT: It.is stated that the condition of non-absolute invariantness is, 


practically. applicable in rigid systems having "peak-Like" frequency response. 
The questions.of the synthesis and optimum design of such systems have been 
elaborated..by.GoR- Hertzenberg and M.V. Meyerov. as well ag by Ho Nyquist and 

E. Peterson, JoG. Kreer and L.A. Ware. These researches have not hitherto 

been linked with the general theory of invariantness. 48 proposed by GeV. 4 
Shchipanov. The aim of the present paper is to supply this want. 

In a two-cirouit system of third order the ‘dimensionless parameter of Vysh- 
negradskiy ‘dan be maintained constant for an increasing frequency W 7.0 H 


x = const, y = const. Here the coefficients of the characteristic equation, 
jnoreas¢, that corresponds to the condition of the non-absolute invariant- 
ness. For each valua of tay the author determines the coefficients of the 


inner return lead n(p) = noényptngp tee and its amplification coefficient. 
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Structural Synthesis of High Fidelity Systems 


The larger the amplification the nearer is the system to the absolute in- 
variance. The amplification can be-raised until the practical fluctuations | 
of ni, nis ny do not influence x.and y too much. 


fe) 
The complete cancelling of the error must be performed by the positive inner 


return lead n(p) = n tn, PHP” as well as by the compound link 1(p) = 
= 1th ,PtlyP’- 
According to (Ref.4) the. combined systems are regulated so that at first 


the parameters of the Jeft side of the equation and then the: parameters of . 
the right side are chosen. 

Beside of the condition of the non~absolute invariantness the author con- 
siders an other invariantness condition connected with the theory of dynamic 
programming. It is stated once more that the most effective methods of 
control techniques are connected with the general invariantness theory. 


Card 2/3 


“BEPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R00061892001 


a ae neato ee a - en Sa 2 ee 


ued 


5-9 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920015-9" 


. 


"APPROVE 
ae DEON RESERSES 8/10/2001 CIA-RDP86-00513R000618920015-9 


ae | Fis Dress Bae Sa 
8 eae 


81,887 - 


_ 8/102 60/000/001/001 /006 a 
0111/0222 . 


Connection Between the Non-Absolute Invariantness Condition and the 


Structural Synthesis of High Fidelity Systems 


The author. mentions ¥.S. Kulebakin, V.M. Meyerov, 
Kuznetsov, M.M. Luzin, G.V. Gertsenberg, v.G. Terskov, 
Kukhtenko, ‘B.M. Petrov and G.M. Ulanov. 


There are 3 figures, 1 table and 21 references: 14 Soviet and 7 ‘american. 


SUBMITTED: July 24, 1959 


G.V. Shchipanov, p.I.. is 
3,M. Pedorov, 0-1. 
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AUTHOR: Lvakhnenko, 0.G. (Kyyiv) & | : 
TITLE: Correlation-Methods for Cybernetic Control Syatens : se y 
PERIODICAL: -Avtomatike:;.1960, No.2, pp. 20-37 | 7 


TEXT; Every problem of gtabilization: can be solved: with the aid of extremal 
controls. Herefore itis sufficient to insert a rectifier and: a. filter at 
the outlet of the tranamitter of the control deviation. Here the system is 
free of interference magnitudes of high frequency, but a hunting appears 
and the apparatua becomes complicated. For a. simplification of the apparatus 
the ordinary proportional functions can be replaced by relay functions. 

For sin wt, sin k(t)wt and for rectangle functions with a change of sign 
the ordinary correlation functions are equal to the relay: functions. . 

Fad (t -T) or A sign p(t -%) or every other periodic function having the 
game intersection prints with the t - axis can be used aa the second: factor 
of. the integrand of the correlation function. Here that function has to be 
preferred which guarantees an easier and completer smoothing (filtering) of 


Ra ay From this point of view, for harmonic signals the relay functions 
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Control Systens: c1i1 
have to be preferred to the proportional gunctions.. Relay functions as. well 

as proportional function lied for the determination of. the scheme : 
and the paramet inente with ertificial 1/ 
disturbances an : the deviation of the 
system from the ex schemes with re- 


lay correlators ar th proportional correlators: 
The author gives 4 method for of the stability. 


There are 10 figures and 12 references $ 1 English and 
2 American. 
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$/102/60/000/005/001/008 
D201/D305 7 


AUTHOR : Ivakhnenko, 0. H. (Kiyev) 
- ane 


TITLE: The relation between invariance theory and the stabili- 
ty theory of measurement systems : 


PERIODICAL: Avtomatyka, no. 5, 1960, 1-12 


TEXT: The author states the result of his previous work (Ref. 1s: 
Avtomatyka, no. 1, 1960) that in multi-cycle systems the gain, :fre- 
quency of oscillations and the unflexibility may theoretically be: 
increased so that the error is reduced practically to zero while — , ‘ge 
the degree of stability remains constant. However, for great values 
of the frequency, the variations of the coefficients of the feed-- 
back amplifiers give an unstable result. It is necessary to find a 
method of calculating the permissible limits of the feedback co- — 
efficients. The author then proceeds to attempt to develop new me- 
thods of investigating control systems. It is shown that the me- 
thods used in the theory of measuring devices may be applied to 
this problem. If the system consists of components similar to a.c, 
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amplifiers with zero drift the methods of relative error investiga: , 
tion may be used; if the components resemble d.c. amplifiers (with ria 
zero drift) the methods of absolute error investigation are used. | 

The author has not developed a method for the case of a system e 
consisting of both types of components. As an example, the author 
derives a system of equations for calculating the necessary relia~ 
bility of the feedback coefficients, Nor Nyy Ny in terms of the. 


static error and the Vyshnehrads'kyy dimensionless parameters x 

ond y. The equations are solved several times, the gain being in- 
creased each time, until the permissible limits of the coefficients 
are established. The author concludes that the methods of modern 
electrical measurement theory may be applied to solve an important 
problem of the invariance theory. There are 5 figures and 5 refe- 
rences: 4 Soviet-bloc and 1 non-Soviet-—bloc. 


SUBMITTED: July 29, 1960 
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IVAKHNENKO, A. G. 


"Inductive and Deductive Methods of Recognition as the Easis for 
-Developing Two. Basic Types of Learning. Systems," | 


Report submitted for the Symposiun on Principles in the Design of 
Self-Learning Systems, Kiev Ukr SSR, 5-9 May 1961 
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